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FOREWORD

This is a bibliography of the technical reports, status rcports, and
contributions to scicntific journals originating at Hudson Laboratories under
Contract N6-ONR«~271{35) with the Office of Naval Research and published
between 1951 and 1960, inclusive, Blank spaces following the higher numbers
of scries indicate items whose publication is expected after the closing date of
this bibliography, It is planned to bring the bibliography up to date annually
through the distribution of new and revised pages,

Most of the publications listed may still be obtained in one form or
another by qualified requesters, The following procedures should be observed

in making requests:

Technical and Status Reports, Thosec publications followed by

an Armed Services Technical Information Agency (ASTIA)
accession number may be obtained in accordance with current
ASTIA directives., A limited quantity of those publications not
bearing ASTIA accession numbers are available at the labora-~
tories, Classified material in this latter category should be
requested from Code 466, Office of Naval Research, Department
of the Navy, Washington 25, D, C,, with a certification of ''need-

to~know, "

Contributions, A limited number of reprints of papers con-

tributed to scientific journals are in stock. Unclassified con-~
tributions may be requested directly from the Hudson Labora-
tories Library, P, O, Box 239, Dobbs Ferry, N. Y. Clasgsified
contributions should be requested from the Office of Naval Re~

search with a certification of ''need-to~know, "
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REPORT
NUMBER

PART 1

TECHNICAL REPORTS

ASTIA
DESCRIPTION NUMBER

Report on the preliminary pressure mine
sweeper, by W. A, Nierenberg, February 8,
1952, 1p. SECRET

Three papers, by W, A, Nierenberg: On the
performance of a geophone in water, August
17, 1951, 5 p. On the motion of geophones of
special geometries in fluids., February 12,
1952. 3 p. Another fluid paradox. February
12, 1952, 2 p, UNCLASSIFIED

Elementary theory of arrays, by R. A. Frosch,
February 15, 1952, 9 p. UNCLASSIFIED

Speed control for noisemaker, by D. P, Mitchell,
January 22, 1952, 3 p. UNCLASSIFIED

A preliminary investigation of the low frequency
transverse modes in a submarine, by Norman S.
Shiren and Franklin Pollock. March 10, 1952,
9 p. CONFIDENTIAL

Experiments on the sound output of a submarine, AD-16 718
by C. G. Mueller and N, S, Shiren. January
20, 1953, 22 p. SECRET

Transmission tests at USNEF, Eleuthera-Part AD-18 913
II, by A, N. Guthrie and H. H, Loar., January
30, 1953, 28 p. SECRET

Conversion of the A Mark 6(b) minesweeping gear = AD=-4926
to a 30 cycle sound source, by Henry C. Beck
and Harry Sonnemann. February 10, 1953,
13 p. CONFIDENTIAL



Technical Reports

REPORT
NUMBER DESCRIPTION

9 30 cps sound propagation in shallow water, by
G. E. Becker, R. O. Carlson, R. A. Frosch,
and H, L. Poss, April 15, 1953, 34 p, CON-
FIDENTIAL .

10 Signal -to-noise improvement from a filtered
linear array, by Franklin Pollock, June 26,
1953, 22 p. UNCLASSIFIED

11 A preliminary ray computation for the ocean
south of Sable Island, by R. A. Frosch,
July 15, 1953, 11p. SECRET

12 A preliminary report on sound transmission at
San Juan, by R. A. Frosch, A, N. Guthrie,
H. H. Loar, and H. L. Poss. October 1, 1953,
39 p. CONFIDENTIAL

13 15 and 30 cps sound propagation at a location
near the entrance to New York Harbor, by
G. E. Becker and R. O. Carlson., October
15, 1953, 29 p. CONFIDENTIAL

14 Shot refraction profiles in the Atlantic Coastal
Plain 6 miles east of Ambrose Lightship, by
R. O, Carlson and M. V, Brown. November
10, 1953, 31 p. UNCLASSIFIED

15 Transmission of 30 cps sound in deep water, by
H. L. Poss, December 15, 1953, 32 p.
CONFIDENTIAL

16 The far field acoustic wave produced in N par-
allel liquid layers by point source excitation,
by Paul Reichel, January 15, 1954. 25 p.
UNCLASSIFIED

17 Wave generation by point sources, by
W. A, Nierenberg. July 7, 1954, 11 p.
UNCLASSIFIED

18 Note on the proposed use of linear vertical
arrays in sound channel communications, by
Alan Berman. February 15, 1954, 27 p.
CONFIDENTIAL

1-2

ASTIA
NUMBER

AD-11 374

AD-18 285
AD-312 961L

AD-21 402

AD-32 264

AD-22 285

AD-25 718

AD-26 897

AD-37 857

AD-30 091



Technical Reports

(4 REPORT ASTIA
NUMBER DESCRIPTION NUMBER
19 I!ivestigation of ocean ambient noise at low AD=-309 936

frequencies. Part I-Instrumentation and
analytic methods, by A, J. Saur and

A. Berman, February 15, 1954, 80 p.
CONFIDENTIAL

20 Proposal for an active sonic underwater early AD-38 782
warning device, by J. Evans. May 14, 1954,
76 p. SECRET

_ 2l A progress report in shallow water research, AD=35 047
by W. A, Nierenberg, FF, K. Levin, M. Vertner
Brown, and I, Tolstoy. June 30, 1954. 19 p.
and Appendix, CONFIDENTIAL

22 Shallow water studies near St. Thomas, V. 1., AD~38 783
by Ivan Tolstoy, Roberto Frassetto, and Leon P,
Goldberg, July 20, 1954, 66 p. CONFIDEN-
TIAL

23 Transmission of sound from deep to shallow AD-38 780
water, by A. N. Guthrie, August, 1954,
20 p. CONFIDENTIAL

24 Analysis of a general system for the detection AD-42 753
of amplitude modulated noise, by E, Pargen
and N, S. Shiren. August 2, 1954, 37 p.
UNCLASSIFIED

25 Progress to date in deep sound channel meas~ AD-41 258
urements of ambient noise, by A, Berman
and A. J. Saur, August 10, 1954, 15 p,

CONFIDENTIAL

26 Scattering of sound by a prolate spheroid, by AD=43 247
H. L. Poss, August 13, 1954, 11 p.
CONFIDENTIAL

27 Preliminary report on the use of a linear AD-38 776

vertical array, by Alan Berman. August 20,
1954, 37 p, CONFIDENTIAL

28 Results of preliminary experiments on well AD-38 781
listening on Fire Island, by M. V. Brown and
F, Evans, August 10, 1954, 9 p. CONFIDEN-~-
TIAL

1-3
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Technical Reports

REPORT
NUMBER

29

30

31

32

33

34

35

Supplement
to 35

36
37

DESCRIPTION

An improved method for the detection of cav-
itation noise, by N. S, Shiren and E, Parzen,
September 23, 1954, 34 p, CONFIDENTIAL

Behavior of M. A, C, mints on the bottom of the
Hudson River, by Roberto Frassetto, August
31, 1954, 7 p. CONFIDENTIAL

Dispersed pulse transmission system, by
J. Evans and R, A. Frosch, March 30, 1955,
38 p. CONFIDENTIAL

Some outstanding questions and suggestions in
shallow water propagation theory and experi-~
ment, by Ivan Tolstoy. June 29, 1955, 25 p,
CONFIDENTIAL

Optimum consistent estimates of the spectrum
of a stationary time series, by E. Parzen,
August 4, 1955, 74 p. UNCLASSIFIED

Seismic refraction profiles on the continental
shelf south of Bellport Coast Guard Station,
Long Island, New York, by M, V. Brown,

J. Northrop, R. Frassetto, and L., H, Grabner,
August 19, 1955. 19 p, UNCLASSIFIED

Underwater sound from the USS NAUTILUS, by
D. P. Mitchell, H. Sonnemann, H, Schimmael,
and M, Tannenbaum, September 1, 1955,

12 p. SECRET

Underwater sound from the USS NAUTILUS-
Supplement, by D, P, Mitchell, H. Schimmel,
S. Shein, H, Sonnemann, and M, Tannenbaum.
April 4, 1956, 14 p. SECRET

CANCELED
An electrodynamic source for low frequency
underwater sound, by P, E, Weber and

M. A. Hall, December 15, 1955, 42 p.
UNCLASSIFIED

1-4

ASTIA
NUMBER

AD-47 962

AD-44 574

AD-68 669

AD-75 089

AD-81 243

AD-75 918

AD-312 962L

AD-312 963L

AD-134 670



Technical Reports

i REPORT
\ NUMBER

38

39

40

41

42

43

45

46

47

48
49

DESCRIPTION

" Low frequency sound propagation studies, by

M. C, Rinchart. December 22, 1955. 109 p.
CONFIDENTIAL

Optimum methods of spectral analysis of finite

noise samples, by Emanuel Parzen, November

4, 1955, 80 p, UNCLASSIFIED

The Bermuda~New England seamount arc, by
John Northrop, R. A. Frosch, and Roberto
Frassetto, April 9, 1956, 25 p. CONFI-
DENTIAL

Investigation of ocean ambient noise at low
frequencies., Part lI-Experimental results,
by A. Berman, D. Gradner and A, J. Saur,
July 16, 1956, 54 p., CONFIDENTIAL

TITLE CLASSIFIED, by D. P. Mitchell,
H. Schimmel, and H, Sonnemann, Mazrch
12, 1956, 24 p. SECRET

Preliminary studies on phase relationships
in ambient noise, by Alan Berman. February
23, 1956, 42 p. SECRET

CANCELED

Line spectrum of the NAUTILUS, by
D, P, Mitchell, H, Sonnemann, H, Schimmel,
and M, Tannenbaum. May 22, 1956, 44 p.
SECRET

Ray theoretical calculations, by Julian Stone.
May 21, 1956, 43 p. UNCLASSIFIED

Ray tracing on the IBM 650, by L. Gardner.
June 4, 1957. v, p. UNCLASSIFIED

CANCELED

Report on deep water studies of the directional
properties of ambiaent noise-Part I, by
A, Berman, H, C, Beck, H. Sonnemann, and
H. G. Berman, March 26, 1957, 101 p.
CONFIDENTIAL

ASTIA
NUMBER

AD-115 948

AD-124 725

AD-99 757

AD-134 395

AD-312 964L

AD-312 965L

AD-312 966L

AD-127 264

AD=-215 643

AD-140 332



ES

Technical Reports

REPORT
NUMBER

50

51

52
53

54

55

56

57

58

DESCRIPTION

The detection of nuclear-powered submarines
by nonacoustic methods, by A, Berman and
H. A. Miranda, Jr. December 12, 1957,

47 p. CONFIDENTIAL

Preliminary report on the correlation of CW
signals at large hydrophone separations, by
A, Berman, C. S, Clay, R. A, Frosch, and
H. B. Sherry. April 25, 1957, 31 p. SECRET.
Addendum, by Robert A, Frosch, September
24, 1957. 3 p. SECRET

CANCELED, See Contribution 29

Stability measurements of telephone lines for
the tranemission of low frequency CW signals,
by A, Berman, H, G, Berman, G. T. Holub,
and R. A. Frosch. August 27, 1957. 44 p.
SECRET

Tracking a target at sea utilizing correlation
of signals from widely spaced hydrophones,
by H. B. Sherry. October 15, 1957, 22 p.
SECRET

Correlation of signals from a submarine at
several spacings of detectors, by C. S. Clay,
H. B. Sherry, M. Blaik, and L., Tyson,

June 25, 1958, 25 p. SECRET

The transmission of [acoustic] data over telephone
lines, by A. Berman, G. Fisher, and H, B, Sherry.

June 15, 1958. 17 ». SECRET

Tracking a sound source using correlation tech-
nique, Ly A. Berman, C. S. Clay, M, Klerer,
H. B. Sherry, and J, Stone. June 15, 1958,
31 p. SECRET

Fluctuations of low frequency CW sound over
very long ranges in the deep ocean, by
A, Berman, C, S, Clay, R, A, Frosch, and
H. B. Sherry, January 12, 1959, 22 p.
SECRET

ASTIA
NUMBER

AD-312 317

£D~312 967L

AD-~312 968L

AD-312 969L

AD-305 934

AD-305 935

AD=-305 936L

AD-305 937L



Technical Reports

REPORT
NUMBER

59

60

61

62

63

64

65

66

67

68

69

ASTIA
DESCRIPTION NUMBER
Temperature studies of internal waves, by AD<-227 060
T. Arase, C. S, Clay, T. Farreil, and
L. Goldstein., November 14, 1958, 18 p.
UNCLASSIFIED
Further remarks on shallow=water wave AD-212 534
guides, by I. Tolstoy. August 31, 1958,
10 p. UNCLASSIFIED
A computation procedure for the scattering of AD=-229 474
sound from a prolate spheroid, by David
Sternberg., December 3, 1958, 41 p.
UNCLASSIFIED
The effect of multipath interference in Doppler AD-212 536
navigation, by Julian Stone. January 15, 1959,
18 p. UNCLASSIFIED
The computation of associated Legendre func~ AD-229 475

tions of integral order and their derivatives,
for arguments greater than one, by David
Sternberg. May 4, 1959. 55 p, UNCLASSIFIED

On the possibility of radar reflections from sub.  AD=305 905
merged objects, by B, P, Fabricand, B, J. Block,

C. S, Clay, S. Goldberg, and P, Schad. Decem-

ber 31, 1958, 8 p. CONFIDENTIAL

A polarity coincidence multiplier for detection AD-214 850
of signals in noise, by Bernard M. Rosenheck.
March 15, 1959, 18 p. UNCLASSIFIED

CW acoustic propagation studies in the deep AD-316 407
ocean, by Alan Berman and H, B, Sherry,
May 15, 1959. 96 p. CONFIDENTIAL

An estimate of turbulent velocities in the ocean, AD=214 881
by T. E, Pochapsky. March 1, 1959, 21 p.
UNCLASSIFIED

Resistivity measurements cn the ocean, by AD=-212 537
B. J. Block and B. P, Fabricand, February
15, 1959. 16 p. UNCLASSIFIED

A ray=tracing program, by Jack May. February AD-212 538
15, 1959, 38 p. UNCLASSIFIED
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Technical Reports

REPORT
NUMBER

70

71

72

73

74

5

76

77

78

79

80

DESCRIPTION

Hydrophone development at Hudson Labora-
tories 1951 to 1958, by Edward T. O'Neill,
February 15, 1959. 30 p., UNCLASSIFIED

The tracking of an omnidirectional noise source
through the two dimensional correlation func~
tion \I’AB (v, dv/ dt), by Howard Schimmel,

July 1, 1959, 24 p. CONFIDENTIAL

Methods for geophysical measurements using
noise or an FM source, by C, S, Clay.
August 31, 1959, 50 p. UNCLASSIFIED

A detailed investigation of the absorption by
water of electromagnetic radiation, by
B. P. Fabricand. August 15, 1957, 14 p.
UNCLASSIFIED

A small 10-kc pinger for use at sea, by
T. E., Pochapsky., August 26, 1960, 16 p.
UNCLASSIFIED

Shallow water propagation tables: Three-~
layer waveguides, by Ivan Tolstoy. December
20, 1960. 49 p. UNCLASSIFIED

Detection in the ground of sound from a source
in shallow water, by M. Blaik and C. S. Clay.
May 25, 1959. 17 p. UNCLASSIFIED

A summary of weight-release and deballasting
mechanisms used at Hudson Laboratories, by
Henry C. Beck, June 1, 1959, 39 p.
UNCLASSIFIED

Propagation of sound between a fixed source and
a fixed receiver in the ocean, by C. S. Clay,
M. Blaik, and H, B, Sherry. October 15, 1959.
24 p. UNCLASSIFI:ED

A low-frequency electronic filter, by Morton

Lomask, August 15, 1959, 15 p. UNCLASSIFIED

The spark gap as an acoustic source, by
M. V., Brown and James Ricard, October 30,
1959, 37 p, UNCLASSIFIED

ASTIA
NUMBER

AD-215 628

AD-309 951

AD=-230 259

AD=-215 630

AD-249 047

AD=-256 699

AD=-220 004

AD-228 546

AD=233 435

AD=-233 436



Technical Reports

REPORT
NUMBER

81

82

83

84

85

86

87

88

89
90

DESCRIPTION

Oceanographic research vessel T-AGOR~1
USNS GIBBS, by H. C. Beck and H, Sonnemann.
August 31, 1959, 52 p. UNCLASSIFIED

TITLE CLASSIFIED, by H, Miranda and
P. Rooney, December 15, 1959, 45 p,
CONFIDENTIAL

An instrumented neutral float, by
T. E. Pochapsky. September 1, 19593.
14 p. UNCLASSIFIED

A device for measuring small pressure differ-
ences, by T. E, Pochapsky, September 1,
1959. 17 p. UNCLASSIFIED

Hudson Laboratories hydrophone calibration
facilities, by H., Sonnemann and R, McGunigle,
May 30, 1960, 27 p, UNCLASSIFIED

Review of three classic problems in hydro-
dynamic stability, by Donald H, Koppel.
February 15, 1960, 105 p. UNCLASSIFIED

Temperature measurements in the ocean near
Eleuthera, by T. Arase. September 15, 1960,
16 p. UNCLASSIFIED

I-9

ASTIA
NUMBER

AD-225 989

AD-318 640

AD-233 437

AD-236 094

AD-252 294

AD-240 897

AD-250 930



PART II
PROJECT MEDEA TECHNICAL REPORTS#*

DESCRIPTION

Part I, Operational and environmental factors, October
11, 1957, 78 p, SECRET

Part II, Acoustic survey, Volume One~Te:stt, November
15, 1958, 66 p, SECRET

Part II, Acoustic survey, Volume Two-Figures, November
15, 1958, 178 p. SECRET

ASTIA
NUMBER
AD-325 788L
AD-319 035L,

AD~321 248L,

* Project MEDEA was a cooperative survey sponsored by the Office

of Naval Research and coordinated by Hudson Laboratories,
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REPCRT
NUMBER

Y

(2]

(3]

(4]

[5]

Special
Report

PART II1
STATUS REPORTS

DESCRIPTION

November 23, 1951, E. T. Booth, Director,
10 p. SECRET

Progress report, E, T, Booth, Director, Jan-
uvary 10, 1952, 17 p. SECRET

Progress report, E, T. Booth, Director, July
1, 1952, 21 p. SECRET

Progress report, E, T, Booth, Director, Oc-~
tober 1, 1952, 23 p. SECRET

Progress report, September 16, 1952-Decem-
ber 31, 1952, E. T, Booth, Director. Jan-
uary 15, 1953, 28 p, SECRET

Progress report, January 1, 1953-March 31,
1953, E. T. Booth, Director, April 30, 1953,
27 p, SECRET

April 1, 1953~September 30, 1953, W. A. Nier-
enberg, Director., October 1, 1953, 27 p.
SECRET

October 1, 1953-March 31, 1954, W. A. Nier-
enberg, Director, April 12, 1954, 35 p.
SECRET

April 1, 1954-September 30, 1954, A. N. Guth-
rie, Director., December 2, 1954, 41 p.
SECRET

October 1, 1954-March 31, 1954, A, N, Guth-
rie, Director, May 16, 1955, 35 p, SECRET

I. Progress from April 1, 1955—-September 30,
1955, II, Summary of progress before April
1, 1955, A, N, Guthrie, Director, October
24, 1955, 174 p, SECRET

III-1

ASTIA
NUMBER

TIP 5-2179

AD-18 346

AD~10 217

AD-36 724

AD-33 271

AD-62 226

AD-75 084

AD-83 340



Status Reports

REPORT
NUMBER

(6}

(7

10

11

DESCRIPTION
October 1, 1955-June 30, 1956, A. N. Guth-

rie, Director, June 29, 1956, 40 p. SECRET

July 1, 1956—-December 31, 1956,
R. A, Frosch, Director, January 2, 1957,
54 p, SECRET

January 1, 1957-August 31, 1957,
R. A. Frosch, Director. October 28, 1957,
47 p. SECRET

September 1, 1957—-August 31, 1958,
R. A. Frosch, Director, November 15, 1958,
91 p. SECRET

September 1, 1958-August 31, 1959,
R. A, Frosch, Director., October 10, 1959,
86 p. SECRET

September 1, 1959-August 31, 1960,

R. A. Frosch, Director, November 25, 1960,
64 p. SECRET

-2

ASTIA
NUMBER

AD-305 906

AD-318 100L

AD-322 828



NUMBER

10

11

PART 1V
CONTRIBUTIONS

DESCRIPTION

Northrop, J. A bathymetric profile across the Hudson Submarine
Canyon and its tributaries. Journal of Marine Research.
12(2):223-32, December 1953,

Nozrthrop, J. Bathymetry of the Puerto Rico Trench, American
Geophysical Union, Transactions, 35(2)221-5, April 1954,

Tolotoy, I. Note on the propagation of normal modeo in inhomo-
gengous media. Journal of the Acoustical Society of America.
27(2):274-7, March 1955,

Poss, H., L. Highly selective low-frequency tuning-fork filter,
Review of Scientific Instruments. 25(3):299-300, March 1954,

Berman, A., A, J. Saur, and B, McMahon, Mercury contact slip
rings for low~-levol signal applications., Review of Scientific
Instruments, 25(4):399. April 1954,

Carlson, R. O, and M., V. Brown. Seismic-refraction profiles in
the submerged Atlantic Coastal Plain ncar Ambrose Lightchip,
The Geological Society of America Bulletin, 66(8):969-76.
August 1955,

Northrop, J. and R. A, Frosch, Seamounts in the North America
Basin., Deep-Sea Research, 1(4):252-7. 1954,

Levin, F, X, Refraction shooting in shallow water. U. S. Naval
Research Laboratory, Harbor Defense and Countermeasures
Bulletin, 9:73-6. March 1955, CONFIDENTIAL

Parzen, E. and N, S. Shiren. Analysis of a general system for
the detection of amplitude~-modulated noise, Journal of Mathe-
matics and Physics, 35(3):278-88. October 1956,

CANCELED

Guthrie, A. N. and M. C, Rinehart, Determination of bottom

characteristice by reflection. U, S. Navy Journal of Underwater
Acoustics, 5(3):184-90, July 1955, CONFIDENTIAL

Iv-1



Contributions
NUMBER DESCRIPTION

12 Tolstoy, I. Dispersion and cimple harmonic point sources in
wave ducts, Journal of the Acoustical Socioty of Amorica,
27({5):897-205, September 1955,

13 Frassetto, R, and J. Northrop., Virgin Islands bathymaetric
survey, Deep-Sea Research. 4(2):138~46, 1957,

14 Parzen, E, On consistont ootimatoo of the opactral donoity of
a stationary time series, National Academy of Sciencaeo.
Proceedings, 42(3):154-7. March 1956.

15 Parzen, E, On consistent eotimates of the opectral donoity of
a stationary time serics, Annalo of Mathomatical Statioticso.
28(2):329~48, June 1957,

16 CANCELED
17 CANCELED
18 CANCELED
19 CANCELED
20 CANCELED
21 Tolstoy, I. Resonant frequencics and high modss in layerod

waveguides,, Journal of the Acoustical Sccicty of Amorica.
28(6):1182-92. November 1956,

22 Tolstoy, I. and Eugene Usdin, Wave propagation in claotic
plates: Low and high mode dispersion. Journal of the
Acoustical Society of America. 29(1):37-42. January 1957,

23 CANCELED

24 Berman, A, and C. 3. Clay. Theory of time-averaged-
product arrays., Journal of the Acoustical Society of
America. 29(7):805-12., July 1957,

25 Northrop, J., M. Blaik, and R, Frassetto. Bathymetry of
the Gibbs Hill area, Bermuda., Dzep-Sea Research.
5(4):290-6., 1959,

26 Blaik, M., J. Northrop, and C. S. Clay. Some seismic
profiles onshore and offchore Long Island, New York.
Journal of Geophysical Roscarch, 64(2):231-9, Fcobruary
1959,

V-2



Contributions
NUMBER
27

28

29

30
31

32

33

34

35

36

DESCRIPTION

Tolstoy, I. Shallow water test of the theory of layered wave-
ides. Journal of the Acoustical Society of America.
30(4):348-61, April 1958,

Rosenheck, B. Simplifying current feedback analysis.
Electronice. 31(45):92-4. November 7, 1958,

Arage, T, Some characteristics of long-range explosive sound
propagation, Journal of the Acoustical Society of America.
31(5):588-95, May 1959,

CANCELED

Berman, A,, H, G. Berman, J. E. Pinning, and H., B, Sherry.
An experimental study of an eight-element TAP array. U, S.
Navy Journal of Underwater Acocustics. 9(2):283-92, April
1959, CONFIDENTIAL

Berman, A,, C. S. Clay, R. A. Frosch, and H. B. Sherry.
Fluctuations of low-frequency harmonic signals over very long
tranemission paths in the deep ocean. Presented at the Fifty-
seventh Meeting of the Acoustical Society of America, Ottawa,
May 14-16, 1959, Abstract published in the Journal of the
Acoustical Society of America. 31(6):838. June 1959,

Northrop, J. and A. Berman., Correlation of some SCFAR
arrivals in the western North Atlantic, Presented at the
Fifty-seventh Meeting of the Acoustical Society of America,
Ottawa, May 14-16, 1959, Abstract published in the Journal
of the Acoustical Society of America. 31(6):838. June 1959,

Tolstoy, 1. Resonances due to hidden degrees of freedom
in stratified elastic media. Symposium on Non=-
Homogeneity in Elasticity and Plasticity, Warsaw, Sept-
ember 2~9, 1958. Proceedings. New York, Pergamon Press,
1959, :373-82.

Guthrie, A., M. Lomask, A, Saenger, and J. Shaffer, Trans-
misasion of low-frequency CW signals in the deep ocean. U, S.
Navy Journal of Underwater Acoustics., 9(4):667-76. October
1959, CONFIDENTIAL

Clay, C. S. and M, Blaik, Propagation of sound originating in
the water and detocted in the ground. Presented at the Fifty-
seventh Meeting of the Acoustical Society of America, Ottawa,
May 14-16, 1959, Abstract published in the Journal of the
Acoustical Society of America., 31(6):838. June 1959.



Contributions

NUMBER

37

38

39

40

41

42

45

46

47

DESCRIPTION

Miranda, H. A., Jr., and H. Schimmel, New liquid scintillant,
Review of Scientific Instruments. 30(12):1128-9, Doecember
1959,

Clay, C. S. Propagation of narrow band-limited noise in a layered
wave guide, Journal of the Acoustical Socicty of America.
31(11):1473-9, November 1959, '

Frosch, R. A., J. Northrop, R. Frassetto, and J. M, Zeigler.
The Bermuda-Now England seamount chain, International
Oceanographic Congress, New York, New York, August 31-
September 12, 1959, Proprints of abstracts of papers. Wach-
ington, D. C,;, American Association for the Advancement of
Science, 1959, :48-9,

Schimmel, H., Enhanced corrclator output through optimum delay-
line processing, Institute of Radio Enginecers. Proceedings
47(6):1154, June 1959,

Berman, A., C. S. Clay, R. A. Frosch, and H., B. Sherry.
Fluctuations of low~frequency harmonic signals over very loag
transmission pathe in the deep ocean, U. S. Navy Journal of
Underwater Acoustics, 9(3):503-8, July 1959. CONFIDENTIAL

Berman, A., M. Klerer, H., B, Sherry, and J, Stone. Determi-
nation of the pooition and track of a moving simplc harmonic
source in the ccoan, U, S. Navy Journal of Underwater Acouo-
tics. 9(3):509-13, July 1959, CONFIDENTIAL

Tolstoy, I. Modes, rays and travol times. Journal of Geophysical
Research, 64(7):815-21, July 1959,

Fraooetto, R. A preliminary survey of thermal microstructure
in the Strait of Gibraltar. Deep=-Sea Research. 7(3):152-62,
1960.

Stone, J. Performance of arrays in an inhomogeneous modium.
U. S. Navy Journal of Underwater Acoustics. 9(4):729-47,
October 1959, CONFIDENTIAL

Lomask, M., and R. Frassetto, Acoustic measurements in deep
water using the bathyocaph. Journal of the Acoustical Sociecty
of America. 32(8):1028-33. August 1960.

Saenger, A. and M. Lomask. Ambiont noise in a deop inland lake.

Journal of the Acoustical Society of America. 32(6):878-83.:
July 1960,

IvV-4



Contributions
NUMBER DESCRIPTION

48 Tolstoy, I, and J, May, Root finding subroutine. International
Business Machines 650 Program Library, File Number
7.0,004, 13 p,

49 May, J. Ray=traclng program, (Abstract) International
Business Machines 650 Program Library., 1p. (Same as
abstract of Technical Report No, 69.)

50 Tolstoy, I, Guided waves in a fluid with continuously variable
velocity overlying an elastic solid: Theory and experiment,
Journal of the Acoustical Society of America, 32(1):81-7,
January 1960,

51 Rosenheck, B, Polarity-coincidence multiplier for detection of
signals in noise, Electronics, 33(5):67=9, January 29, 1960,

52 CANCELED

53 CANCELED

54 Guthrie, A., J, Shaffer, and I, Tolstoy, Propagation of low-

frequency cw signals in the deep ocean, Journal of the
Acoustical Society of America, 32(6):645-7, Junc 1960,

55 Tolstoy, I. and J, May., A numerical solution for the problem
of long-range sound propagation in continuously stratified
media with applications to the deep ocean. Journal of the
Acoustical Society of America. 32(6):655-60, June 1960,

56 CANCELED

57 Clay, C, S., M, Blaik, H, B, Sherry, L., Tyson, and P, Weber,
Propagation of sound between a fixed source and a fixed re-
ceiver in the ocean, Presented at the Fifty-eighth Meeting of
the Acoustical Society of America, Cleveland, Ohio, October
22~24, 1959, Abstract published in the Journal of the Acous~
tical Society of America, 31(11):1572, November 1959,

58 Brown, M, V., and J, Ricard, Fluctuations in surface-reflected
pulsed cw arrivals, Journal of the Acoustical Society of
America, 32(12):1551-4, December 1960,

59 Schimmel, H, The tracking of an omnidirectional noise source
through the two dimensional correlation function
\I'AB (T, d1/dt). U, S. Navy Jouwrnal of Underwater Acoustics.

10(1):55-62, January 1960, CONFIDENTIAL

IvV-5
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) NUMBER

60
61
62

63

64

65

66

67
68

69

DESCRIPTION
CANCELED
CANCELED

‘Klerer, M. Ray theory intensity oscillations. Presented at the

Fifty-ninth Meeting of the Acoustical Society of America,
Providence, R, 1., June 9-11, 1960, Abstract published in the
J ozrnal of the Acoustical Society of America., 32(7):926, July
1960,

Berman, A, and H, B. Sherry. Tracking a CW source with a
vertical array positioned in the deep sound channel., Presented
at the Seventeenth U,S.N. Underwater Sound Symposium, U.S,N.
Air Development Center, Johnsville, Pa,, October 27~29, 1959,
CONFIDENTIAL

Saenger, A. "Surfseisms''-Elastic waves generated in the bottom
by pounding surf, Presented at the Fifty-ninth Meeting of the
Acoustical Society of America, Providence, R, 1., June 9-11,
1960. Abstract published in the Journal of the Acoustical Society
of America. 32(7):915. July 1960.

Frosch, R. A, Status of Project ARTEMIS, (Abstract) Presented
at the Seventeenth U.S.N, Underwater Sound Symposium, U.S. N,
Air Development Center, Johnsville, Pa., October 27-29, 1959,
1p. CONFIDENTIAL

Mitchell, D.D. Fluctuation and extreme value and analysis
system. (Abstract) Presented at the Seventeenth U,S.N. Under-
water Sound Symposium, U.S.N. Air Development Center,
Johnsville, Pa,, October 27-29, 1959, 1p. CONFIDENTIAL

CANCELED

Stone, J. Fourier spectrum of an underwater explosion, U. S.
Navy Journal of Underwater Acoustics. 10(2):339-40, April
1960, CONFIDENTIAL

Brown, M. V., J. Northrop, and M. Blaik. Seismic evidence for
post-Cretaceous faulting offshore, Long Island, New York,
Presented at the Forty-first Annual Meeting of the American
Geophysical Union, Washington, D..C., April 27-29, 1960,
Abstract published in the Journal of Geophysical Research.
65(8):2478. August 1960,

IV-6



Contributions
() NUMBER DESCRIPTION

70 Northrop, J. and M. Ranoone. Some oeismic profiles near the
weotern end of the Puerto Rico Trench. Contribution to the
oummary MOHO report published by Lamont Geological

Observatory.
1 CANCELED
12 Fraocoetto, R. Sound scattering layors and their relation to

thermal stzucture in the Strait of Gibraltar., Prosented at
the Meoetings of the International Union of Geodesy and
Geophysics in Helsinki, Finland, August 1960,

73 Shaffer, J. A low-froquoncy undorwator cound-voloeity motor,
Roview of Scientific Inotruments, 31(12):1318-20, Docember
1960.

74 Blaik, M. Ambicnt seiosmic signalo in doop-hole geophones.

Proeoented at tho Fifty-ninth Meoting of the Acouotical Socicty
of America, Providence, R, 1., June 9-11, 1960. Abstract
publichod in tho Journal of tho Acoustical Socicty of Amorica.
32(7):915, July 1960.

75 Clay, C. S, Fluctuations of sound roflectad from the soa surface.
Journal of the Acoustical Society of America. 32(12):1547-51,
December 1960,

76 Bermaon, A, Spatial correlation of ambient noise, Presented
at the Fifty-ninth meeting of the Acoustital Society of Amorica,
Providence, R, 1., June 9-11, 1960, Abstract published in the
J ozrnal of the Acoustical Society of America. 32(7):920., July
1960.

77 Berman, A, and A, J. Saur, Ambient noise as a function of
depth. Presented at the Fifty-ninth Mooting of the Acoustical

Society of America, Providence, R. 1., June 9-11, 1960,
Abstzact publiched in the Journal of the Acoustical Socioty of
America., 32(7):915. July 1960,

8 CANCELED

79 Stone, J. and M. Klerer. Wave front curvaturc in a horizontally
stratified wavoguide, Presented ot the Fifty-ninth Mooting of
the Acoustical Society of Amorica, Providence, R, 1., June 9~
11, 1960, Abotract publishod in the Journal of the Acoustical
Society of America. 32(7):926, July 1960.

Iv
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NUMBER

80

81

82

83

84

85

86

87
88

89
90

DESCRIPTION

Stone, J. Problemos associatod with the measurement of ambient
noisce diroctivity by moeano of linear additive arrays. Presented
at tho Fifty-ninth Meeting of the Acouostical Society of America,
Providence, R. I., June 9-11, 1960, Abstract published in the
Journal of the Acoustical Society of America, 32(7):920. July
1960,

Frosch, R. A, How to make an ambient noise in the ocean.
Preoented at the Fifty-ninth Meeting of the Acoustical Society
of America, Providence, R, 1., June 9-11, 1960, Abstract
published in the Journal of the Acoustical Society of America.
32(7):915. July 1960.

Pochapsoky, T. E. Instrumentation of neutral floats. Pre-
oented at the Fifteonth Annual Instrument Society of America
Inotrument-Automation Conference and Exhibit, September
26-30, 1960. Paper No. 27-NY60.

Northrop, J., M. Blrik, and I, Tolstoy. Spectrum analysis of

T-phases from the Agadir earthquake, February 29, 1960,

23® 40™ 12° GCT, 30°N. 9°W (USCGS). Journal of Geophysical

Research, 65(12):4223-4, December 1960.

Soanemann, H. Accurate routine hydrophone calibration. U. S.
Navy Journal of Underwater Acoustics, 10(3):415-21. July 1960.

Stone, J. Outline of a proposed new datection and ranging oystem.
U. S. Navy Journal of Underwater Acoustics. 10(3):515-6,
July 1960, CONFIDENTIAL

CANCELED

CANCELED

Miranda, H, A., Jr. Mass transport in the wake of a2 submerged
submarine. Presented at the Symposium on (SESS), U.S. Naval

Research Laboratory, October 4-5, 1960, Proceedings. ONR
Symposium Report ACR-54. :67-8, CONFIDENTIAL

Iv-8
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91 Clay, C, S. Array steering in a layered waveguide. Presented
at the Sixtieth Meeting of the Acoustical Society of America,
San Francisco, California, October 22-24, 1960, Abstract
published in the Journal of the Acoustical Society of America,
32(11):1508. November 1960,

92 Guthrie, A, N, and J, Shaffer, Propagation of low-frequency
cw sound signals in the deep ocean. Presented at the Sixtieth
Meeting of the Acoustical Society of America, San Francisco,
California, October 22-24, 1960, Abstract published in the

Journal of the Acoustical Society of America. 32(11):1514,
November 1960,

93 Saenger, R. A. The power spectrum of ''surfseisms." Pre-
sented at the Sixtieth Meeting of the Acoustical Society of
America, San Francisco, California, October 22-24, 1960.
Abstract published in the Journal of the Acoustical Society of
America, 32(11):1497-8, November 1960,

iv-9



AUTHOR INDEX

Arase, To To R. "59, 90. Contl‘. "'29.
Beck, H, T. R.-8, 49, 77, 81,
Becker' G. T. R. "‘99 13,

Berman, A. T7T. R.-18, 19, 25, 27, 41, 43, 49, 50, 51, 53, 56, 57, 58, 66,
Contr. -5, 24, 31, 32, 33, 41, 42, 63, 76, 77.

Berman, H. T. R.-49, 53, Contr,-31.

Blaik, M. T. R.-55, 76, 78. Contr.=25, 26, 36, 57, 69, 74, 83,
Block, B, T. R.-64, 68,

Brown, M. T. R.-14, 21, 28, 34, 80. Contr.-6, 58, 69,
Carlson, R. T. R.=-9, 13, 14. Contr, -6,

ClavY, Co T- Ro "51’ 55, 57’ 58, 59, 64' 72. 78. Contr. "24, 26, 32, 36‘ 38’
41, 57, 75, 91,

Evans, F, T. R,-28,

Evans, J. T. R.=-20, 31.

Fabricand, B. T. R.-64, 68, 73,

Farrell, T. T. R.=-59.

Fisher, G. T. R.=~56,

Frassetto, R. T. R.=22, 30, 34, 40. Contr. 13, 25, 39, 44, 46, 72,

Frosch, R. T. R.-3, 9, 11, 12, 31, 40, 51, 53, 58. Contr.-17, 32, 39,
41, 65, 81,

Gardner, L, T. R.-47.
Goldberg, L. T. R.=22.
Goldberg, S. T. R.~-64,

Goldstein, L. T. R.~59.



()

Grabner, L, T. R.=34,

Gradner, D. T, R.=~41,

Guthrie, A. T. R.-7, 12, 23, Contr,«1ll, 35, 54, 92.
Hall, M, T. R.-37, |

Holub, G T. R.~53,

Klerer, M. T. R.=57. Contr,-42, 62, 79,

Koppel, D. T. R.-86,

Levin, . T. R.~-21, Contr,~8,

Loar, H. T. R.~7, 12,

Lomask, M, T. R.=79, Contr,~35, 46, 47,
McGunigle, R. T. R,=85,

McMahon, B, Contr, -5,

May, J. T. R.=69. Contr,~-48, 49, 55,

Miranda, H, T. R.-50, 82, Contr,~37, 88.

Mitchell, D, D. Contr,. =66,

Mitchell, D, P, T. R.~4, 35, Supplement to 35, 42, 45,
Mueller, C. T. R.=b.

Nierenberg, W, T. R.~1, 2, 17, 21,

Ng;thgop’ J. T. R' "‘34’ 40. COR“'."I. Z, 7' 13’ 25' 26, 33’ 39’
y 83,

O'Neill, E, T. R.-70,

Parzen, E, T. R.-24, 29, 33, 39. Contr.-9, 14, 15,
Pinning, J, Contr,~-31,

Pochapsky, T. T. R.-67, 74, 83, 84, Contr,~82.
Polleck, F. T. R.~5, 10,

Poss, H, T. R.=-9, 12, 15, 26, Contr, -4,

Ransone, M., Contr,~70,

V-2

69,



Reichel, P, T, R.~16,

Ricard, J. T. R.~-80, Contr, ~58,
Rinehart, M, T. R,-38, Contr,~1l.
Rooney, P T. R.=-82,

Rosenheck, B, T. R.~65, Contr,~-28, 51,
Saenger, R. Contr,~35, 47, 64, 93,

Saur, A. T. R.-19, 25, 41, Contr,~5, 77.
Schad, P, T. R.=-64.

40, 59.

&la-ffer’ Jo Contr. "35’ 54’ 73’ 92.
Shein, S. T. R.-Supplement to 35,

ﬂlerry. H. T. R. -51. 54' 55’ 56’ 57’ 58' 66. 78. Contr. -31' 32'
41, 42, 57, 63,

Shiren, N. T. R.-5, 6, 24, 29, Contr.~9.

Sonnemann, H. T. R.~-8, 35, Supplement to 35, 42, 45, 49, 81, 85,
Contr, -84,

Sternberg. Do To Ro "61, 630
Stone, J. T. R.-46, 57, 62. Contr.-42, 45, 68, 79, 80, 85,
Tannenbaum, M. T7T. R.-35, Supplement to 35, 45,

Tolstoy, I. T. R.-21, 22, 32, 60, 75. Contr,~-3, 12, 21, 22, 27, 34,
43, 48, 50, 54, 55, 83,

Tyson, L, T. R.-55, Contr,~57,
Usdin, E, Contr, =22,
Weber, P. T. R.-~37. Contr.-57,

Zeigler, J. Contr. -39,



HUDSON LABORATORIES

DISTRIBUTION LIST

Office of Naval Research

Department of the Navy

Washington 25, D. C,
(Code 466) copies 1-2
(Code 4%8) copy 3

Commanding Officer and Director

U. S. Navy Underwater Sound Laboratory
Fort Trumbull

New London, Connecticut

copies 4=5

Director

U. S. Naval Ordnance Laboratory
White Oak

Silver Spring 19, Maryland
copies 6=7

Commander

U. S. Naval Ordnance Test Station
China Lake, California

Attn; Technical Director

copy 8

Commander (Code 753)

U. S. Naval Ordnance Test Station
China Lake, California

Attn: Technical Library

copy 9

Commander

U. S. Naval Ordnance Test Station
Pasadena Annex

3202 East Foothill doulevard
Pasadena 8, California

Attn: Pasadena Annex Library
copy 10 '

Director

Marine Physical Laboratory
University of California

Scripps Institution of Oceanography
San Diego 52, California

copy 11

Director

Bell Telephone Laboratories
Whippany, New Jersey
copies 14~13

Committee on Undersca Warfore
National Research Council
National Academy of Sciences
2101 Constitution Avenue
Washington 25, D.C.

copies 14~15

Chief
Bureau of Ships
Department of the Navy
Washington 25, D, C,
(Code 688) copies 16=-17
(Code 341) copy 18

The Hydrographer

U. S. Navy Hydrographic Office
Washington 25, D, C.

copies 19-20

Director :

Naval Research Laboratory
Washington 20, D.C,

Attn: Code 5500, Dr. H, L. Saxton
copies 21~22

Commanding Officer and Dircctor
U. S. Navy Electronics Laboratory
Point Loma

San Diego 52, California

copies 23-24

Commander

U. S. Naval Air Development Center
Johnsville, Pennsylvania

copies 25-26

Dr. F. V. Hunt

Harvard University
Cambridge, Massachusetts
copy 27

Director

Woods Hole Oceanographic Institution
Woods Hole, Massachusetts

copy 28



(

)

Director

Columbia University

Lamont Geological Observatory
Torrey Cliff

Palisades, New York

copy 29

Officer in Charge

MWDP Contract Supervisory Staff

SACLANT ASW Research Center

APO 19, New York, New York

via (1)

Office of Naval Research (Code 466)

via (2)

Chief of Naval Operations (Op~92C2)

Washington 25, D.C.

via (3)

Secretariat

State~Defense Military Information
Control Committee

Pentagon

Washington 25, D.C.

copy 30

Chief

Bureau of Naval Weapons (RUDC=252)

Department of the Navy
Washingwon 25, D. C.
copies 31-32

Chief
Bureau of Weapons
Department of the Navy
Washington 25, D, C.
(Code RU) copies 33=34
(Code RU~222) copy 35

Chief of Naval Operations
Department of the Navy
Washington 25, D. C.

(Op=001) copy 36
(Op=03EG) copy 37
(Op=07T) copy 38
(Op=312) copies 39-40
(Op=716) copies 41-43
(Op=7C3) copies 44~51

Commanding Officer
ONR Branch Office
Navy No. 100

Fleet Post Office
New York, New York
copies 52-53

Commander

Armed Services Technical
Information Agency

Arlington Hall Station

Arlington, Virginia

copies 54=63

Commander

Submarine ‘Development Group II
U. S, Naval Submarine Base
Box 70

New London, Connecticut

copies 64-65

Weapons Systems Evaluation Group
Office of Sec'y of Defense

Room 2E1006 Pentagon Building
Washington 25, D. C.

copy 66

Commanding Officer
ONR Branch Office

346 Broadway

New York 13, New York
copy 67

Special Representative
Hudson Laboratories
Dobbs Ferry, New York
Attn: Mr. Shandler
copy 68

Commanding Officer and Director
David Taylor Model Basin
Washington 7, D.C.

copies 69-70

Commanding Officer and Director

U. S. Naval Underwater Ordnance
Station

Newport, Rhode Island

copy 71

Director

Applied Physics Laboratory
University of Washington
Seattle, Washington

copy 72



———

Director

Oxrdnance Research Laboratory
Pennsylvania State University
University Park, Pennsylvania
via

Production Representative
Ordnance Research Laboratory
University Park, Pennsylvania
copy 73

Superintendent

U. S. Naval Post Graduate School
Monterey, California

copies 74=75

Institute for Defense Analysis
Communications Research Division
von Neumann Hall

Princeton, New Jersey

copy 76

The Director

Systems Analysis Group

Undersea Warfare Rescarch and De-
velopment Planning Council

U. S. Naval Ordnance Laboratory

White Oak

Silver Spring, Maryland

copy 77

January 1962



~Andzaforiqiq a3 uy selueys put -Aud=3lorqiq 293 ur soSueyd puw
{SE)T22-¥NO~9N 0oRI3N0D) NI SUORIPPE MOYS OJ PINSST 3 [TIM | -ouan »uﬂuuﬁeﬁuuc yenuny (S£)1L2-UNO=-9N 39033000  ‘IT SUOTIPPY ioa- 0} panssy oq :ﬁ- ouqa »uﬂaoﬁou\\ a8 TenTuy
{rg)992-30ON Wenuon  °f POIOUL 81 X3pUL I0[mNT Uy 203 {¥8)992-2u0N owIIV0N T It oy * piou; o 203
“X °N "Azze3 %qqoq parddns eae %30d93 JO SINQUINT -AV Su.mc. “0961 qSnoam ‘X °N Eou sqqoq ponddns .u- nu&: ¥ BIoGumm -GV VLISV o 51 qSnorg
**n eqUmE) *sqiy 1561 woIy nmc:.u‘mzo -9N 1deaue) Lgzeuwizo3) (¥8)992Z-Iu9oN ‘0 TIREMPD *°9qeT 1561 @oay ({122~ zzo.f enmoy Aprsurzor) ?&owu - JTON
vospaE-Apdealorid °s I9TRUO) Iepun PInsst suoRedTqnd oy 38y AudezPorqiq sl wospap-AedeaSonqig ‘g 39¥300D zepun p weatsad aqy s3swy AgZeiloTiqrq sTOL
AgdeaSoriqrd-ConRuIm AudeaBotpqrg-nomgusa
~nxscl-Agduzounes) ¥ nxjsut-LydezSouesd °p
AqdexBoniqrg AgdnazBorqin
~SS0 JWITWADS ¢ w3odaz papisseun {(vg)992-300N 1v1IROD) ~e810U swIIeTIqng ¢ 330dax pagissepoun ((#8)99Z-2zcN dEIIRED)
AndeaBormig-ueec0O (“s4qd-992-UNO-29-511-0D} d of AndezBorqrag-ueea0 (" £A5-992-UNO~29-511-0D} *d 0f
SHUTIV-WORN0q TSSO  °7 “1961 ‘91 33030 °  -1s61 ‘SNOILNGTYINOD GNV ‘S180d SAUERV-WONO0] aTVDO 7 *1961 ‘91 29Q0I0 °  -1661 ‘CNOILAETELINOCD OGNV ‘SI¥0d
LydeaSorqra -3¢ SNIVIS 'SIUO4IH TVOINHOIL JO AHLVUDOrIgia ApdeaBonqrg | 94 SNIVIS ‘SL¥O4TY TVOINHOIL JO AHJIVUOOTIAIg
panos IayeazIpunl i *A °N ‘Az29J 8qQoQ@ ‘°AW[) RIQUMIOD ‘SILICILIOGET] VOSPRYH ~PuUnOS ZjEAIepUn °y ‘A °N “A2383 #QqoQ ‘-ATEQ TIGWROD ‘$IFI0TITGTT TOSPHH
*Agdualolqiq aus ut selveyo puwe ~AgdeaBorqly I ot aowqasu pue
(sEi122-MNO-9N 35ea300D I SUORIPPE A0qs 03 pansst 3q [ua seled Lrmuewsiddns yenmuy {SE)1L2~BNO-9N 1oe2w0) QI -Sva.vn mogs o3 pansst aq ::. goBed Krejuswoidins renuay
(39)992-3003] 3ovnIBOD T "PAPRIOUL ST XIPUT IODE TY i T 03 (981992-awoN 3dwauon °1 1 xwput Tomne oy ‘sacod B ux asTIT zo03
. *X °N *izxe3 sqqogq parpddns sae s3rodez 3o s1oqWTM ~OV VILSV 0961 Wroaq » ‘N ‘Azaag sqqoq ponddns exw wixodss jo saoqumm -QV. VIISV G361 q8norm
- ‘TN equEaid) csqey 1561 woay {(gedrLz~ xzo.czuong Apzowsoy) (¥8)99z-dwoN Nl PR ° sqe] 161 w03 ({SEN L2~ YNO- 9N wrzymon Ajzawzoy) {3)§92-TTON
vospan-Andezorqry -G PeWOY Iepun panssy d sy s3877 AudeaSormiq stal g&gaﬁm °s 19eRW0) zepmn pansst swonestignd oqy SIsY Adealorigiq s1qL
Py —wones uﬂu.ﬁs_dn SOREueC
ogmml&a?ouo 3 nnsui-Aydezfoursoo °p
AydexSoriqrg AydeaSoryuig .
| _=0STOR SWITPWDS °f 3z0daz pagisseouN {(¥8)992-3uoN 33enu0y) ~O510W SWEIBUNNG  °f 110daa paygsseun ((¥8)992-2=cN 1ex3u0D)
LadealorRig-nes00 - (" #44d-992-UNO-29-§11-0D) °d of . AwdeaSormig-ursoQ (*#Agd-992-UNO-29-511-ND) °d of
STUSTIV-WON0G TeId0 2 *1961 ‘9t 39010 °  ~1661 ‘SNOILNSTYINOD UGNV ‘SI1HOd STV -TONO0Q ¥TEI0 7 ‘1961 ‘9l 29G0PVO °  -1661 *SNOILASTELNOD OGNV ‘SL¥Od
LndezSoriqig -3d SALIVIS ‘SLYOdTY TVOIINHOAL JO AHIVEDOTIAId AndeaBontqza -3Y SOLVIS 'S1YOday TVONHDAL 0 m.mn?.zooﬁﬂm
PuUNOS IsyTMIFPUN 1 "k "N ‘A3ze3 sqqod ‘-Atuf) eyqumiod ‘say qe] DOSPLH -punos Ieyeazspun  °f ‘A "N ‘1103 sqqod ‘‘Am( SIGEmO) ‘891 POH
/.\L




